Appl. No.: Not Yet Assigned 

Prel. Amdt. dated January 10, 2006 



REMARKS 



Applicants enclose a Substitute Specification as now amended and a 
Marked-up Version showing any changes made to the specification, claims or 



corrections to the specification in order to place the application in better U.S. 
form and do not add any new matter. 

While Applicants believe no fees are due with the filing of this preliminary 
amendment, please charge any deficiencies in fees associated with this filing to 
our Deposit Account No. 13-0235. 



McCormick, Paulding & Huber LLP 

CityPlace II 

185 Asylum Street 

Hartford, Connecticut 06103-3402 

(860) 549-5290 



abstract. 



The above amendments are being presented to make formatting 



Respectfully submitted, 




Marina F. Cunrtingham 
Registration No^^419 
Attorney for Applicants 



Page 3 of 3 



monsMvetim 10 jan 2006 

MARKED-UP VERSION SHOWING CHANGES MADE 



40/564231 

lAP20Rec $ dPOT/?TO 10 JAN 2006 

SPECIFICATION 

TITLE OF THE INVENTION 

ISOLATION DAMPER PULLEY AND MANUFACTURING METHOD THEREOF 

CROSS REFERENCE TO RELATED APPLICATIONS 

This application is entitled to the benefit of and incorporates bv reference 
essential subject matter disclosed in International Patent Application No. 
PCT/JP2004/010156 filed on July 9. 2004 and Japanese Patent Application No. 2003- 
293972 filed July 11. 2003. 

TECHNICAL FILED 

[0001] The present invention relates to a technique for an isolation damper pulley, 

which is mounted on a crankshaft of an engine to transmit torque of the crankshaft to 
various auxiliary machines via an endless belt, and in particular to a technique for an 
isolation damper pulley, which cuts off a speed fluctuation of the crankshaft generated 
due to a torque fluctuation of the engine mainly during a low-speed revolution of the 
engine such as during an idling revolution of the engine and reduces a torsional vibration 
of the crankshaft. 

BACKGROUND ART 

[0002] As described in Japanese Patent Laid-open Publication No. 2001-159448, 

for example, an isolation damper pulley has a damper section attached to a crankshaft 
and an isolation pulley section assembled to the damper section. The damper section 
has a hub attached to the crankshaft and an annular mass body fixed to a cylindrical 
portion of the hub via an annular elastic member. The isolation pulley section includes: a 
pulley portion, which comprises a cylindrical portion having a pulley groove formed in its 
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outer circumferential surface and a cover portion extending from one end of the 
cylindrical portion in a central direction thereof; and an annular elastic member whose 
one end is fixed to the cover portion, wherein the other end of the annular elastic 
member is fixed to the hub via a supporting member. 

[0003] FIG. 5 is a sectional view showing a portion of a conventional isolation 

damper pulley. The isolation damper pulley has a damper section 41 and an isolation 
pulley section 42. The damper section 41 comprises a hub 43 mounted on a crankshaft 
and an annular mass body 45 fixed to an outer circumference of the hub 43 via an 
annular elastic member 44, thereby having a function of reducing a torsional vibration of 
the crankshaft. The hub 43 is generally formed by performing press work to a steel plate, 
and comprises a disk portion 47, in which a through hole 46 for piercing a tip of the 
crankshaft is formed at a center, and a cylindrical portion 48 extending axially from a 
peripheral edge of the disk portion 47. The annular mass body 45 has a small-diameter 
portion 45a and a large-diameter portion 45b to be formed in an annular shape as a 
whole. The annular elastic member 44 made of vulcanized gum etc. is press-inserted 
between an inner circumferential surface of the annular mass body 45 and an outer 
circumferential surface of the cylindrical portion 48 of the hub 43. 
[0004] Meanwhile, the isolation pulley section 42 comprises a pulley portion 51 , a 

supporting member 52, and an annular elastic member 53 fixed therebetween, thereby 
having a function of cutting off a speed fluctuation of the crankshaft generated due to a 
torque fluctuation of the crankshaft mainly during a low-speed revolution of the engine 
such as during an idling revolution of the engine. The supporting member 52 is generally 
formed by performing the press work to a steel plate, has a through hole 54 for piecing a 
tip of the crankshaft at its center, and comprises a disk portion 55 extending radially from 
the through hole 54 and face-joined to the disk portion 47 of the hub 43 and a supporting 
portion 56 extending further radially from the disk portion 55 via a step portion and fixed 
to one end surface of the annular elastic member 53. 

[0005] The pulley portion 51 has a cylindrical portion 57 disposed coaxially with 
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the small-diameter portion 45a of the annular mass body 45 and covering an outer 
circumferential surface of the small-diameter portion 45a, and a cover portion 58 
covering an end surface of the small-diameter portion 45a of the annular mass body 45, 
thereby being formed in a cylindrical shape. A plurality of annular pulley grooves 59 on 
which an endless belt (not shown) for driving an auxiliary machine is spanned are 
formed axially in an outer circumferential surface of the cylindrical portion 57 per 
predetermined interval, and the annular elastic member 53 made of vulcanized gum etc. 
is fixed between an inner surface of the cover portion 58 and a supporting portion 56 of 
the supporting member 52. The annular elastic member 53 is deformed in a torsional 
manner between the supporting member 52 and the pulley portion 51 , thereby absorbing 
the speed fluctuation of the crankshaft. 

[0006] A pressing member 61 is provided so as to be attached to the isolation 

pulley portion 42. The pressing member 61 is generally formed by performing the press 
work to a steel plate, is formed into a substantially cylindrical shape as a whole, has a 
through hole 62 for piercing the tip of the crankshaft at its center, and comprises: a disk 
portion 63 extending radially from the through hole 62 and face-joined to the disk portion 
55 of the supporting member 52; a cylindrical portion 64 extending axially from a 
peripheral edge of the disk portion 63; and a pressing portion 65 extending radially from 
an end of the cylindrical portion 64 and pre-compressing the annular elastic member 53. 
[0007] A journal bearing 66 is attached between an outer circumferential surface 

of the small-diameter portion 45a of the annular mass body 45 and an inner 
circumferential surface of the cylindrical portion 57 of the pulley portion 51 , and a thrust 
bearing 67 is attached between the cover portion 58 of the pulley portion 51 and the 
pressing portion 65 of the pressing member 61 . Those bearings are all made of resins. 
[0008] An assembling procedure of the damper section 41 , the isolation pulley 

section 42, and the pressing member 61 in manufacturing such a conventional isolation 
damper pulley will be described below. First, the disk portions 47, 55, and 63 are made 
to abut axially on one another while respective axial centers of the through holes 46, 54, 
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and 62 are aligned with one another. Simultaneously therewith, a surface of the cover 
portion 58 is pressed axially by the pressing portion 65, whereby the annular elastic 
member 44 is pre-compressed. Next, spot welding is performed to a plurality of 
locations so that the disk portion 47, the disk portion 55, and the disk portion 63 are 
securely face-joined, whereby the damper section 41 , the isolation pulley section 42, and 
the pressing member 61 are unified. Therefore, assembling of the isolation damper 
pulley is completed. 

[0009] The isolation damper pulley is mounted on a tip of a crankshaft (not 

shown) from a side of the damper section 41 , so that an end surface 47a of the disk 
portion 47 of the hub 43 serves as a reference surface for fitting an axial-directional 
position of the crankshaft and the end surface 47a abuts on a positioning portion such as 
a flange provided on the crankshaft and therefore the axial-directional positioning of the 
isolation damper pulley with respect to the crankshaft is achieved. The damper section 
41 and the isolation pulley portion 42 are assembled to each other so that axial- 
directional length of between the end surface 47a and each pulley groove 59, for 
example, the axial-directional separation length L1 between the end surface 47a and a 
bottom of a central groove 59a falls within a predetermined tolerance. This is because 
the axial-directional positions of a pulley groove (not shown) of an auxiliary-machine-side 
pulley preliminarily positioned and attached and the pulley groove 59 of the isolation 
damper pulley mounted on the crankshaft are made to coincide with each other, 
whereby a force of an axial-directional (wide-directional) component is prevented from 
being applied to the auxiliary-machine driving endless belt spanned between the pulleys 
to a maximum extent and smooth torque transmission is allowed and a long life of the 
endless belt is attained. 

[0010] In the conventional isolation damper pulley described above, however, 

since the disk portion 47 of the damper portion 41 , the disk portion 55 of the isolation 
pulley section 42, and the disk portion 63 of the pressing member are face-joined to one 
another to be unified, the above-mentioned separation length L1 is determined 
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depending on the thickness T of the disk portion 47 and the disk portion 55, the length L2 
of the cylindrical portion 64 of the pressing member 61 , and the thickness of the thrust 
bearing 67. 

[0011] Therefore, in order to keep the separation length L1 within a range of the 

predetermined tolerance, it is necessary to perform the process work to the thickness of 
the disk portion 47 and the disk portion 55 with high precision and also to the length L2 of 
the cylindrical portion 64 with high precision and further to the thickness of the thrust 
bearing 67 with high precision. Especially, when the hub 43, the supporting member 52, 
and the pressing member 61 are formed by using steel plates and performing the press 
work, there is the problem of requiring performing, with high accuracy, the process work 
to the thicknesses T of the disk portion 47 of the hub 43 and the disk portion 55 of the 
supporting member 52 and to the length L2 of the cylindrical portion 64 of the pressing 
member 61. 

[0012] Meanwhile, when the above separation length L1 exceeds the 

predetermined tolerance after assembling the damper section 41 and the isolation pulley 
section 42, a correction must be made by cutting a side of the end surface 47a of the 
disk portion 47 and thinning the disk portion 47 so that the axial-directional separation 
length L1 between the cut end surface and the bottom of the central groove 59a falls 
within the range of the predetermined tolerance. Accordingly, a problem arises such that 
correcting work performed after assembling them becomes much complicated. 
[0013] Further, since the damper section, the isolation pulley section, and the 

pressing member are assembled by welding, there is a room for improving complication 
of working due to the welding and a degree of freedom for selecting a material 
constituting each member. 

[0014] An object of the present invention is to provide an isolation damper pulley 

capable of adjusting axially an assembling position of the pulley groove of the isolation 
pulley section with respect to the damper section. 

[0015] Another object of the invention is to provide an isolation damper pulley 
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capable of making the axial-directional length or dimension of the damper section and 
the pulley groove fall within a range of the predetermined tolerance without improving the 
precision of the thickness of the supporting member and the length of the cylindrical 
portion of the pressing member. 

[0016] Still another object of the invention is to provide an isolation damper pulley 

capable of applying axially a predetermined pre-compression to the elastic member 
without improving the precision of a bending position of the supporting portion of the 
supporting member and of the length of the cylindrical portion of the pressing member. 
[0017] Still another object of the invention is to provide an isolation damper pulley 

capable of eliminating complication of assembling work due to welding and improving a 
degree of freedom for selecting a material of each member without joining the damper 
section, the isolation pulley section, and the pressing member by welding. 

DISCLOSURE OF THE INVENTION 

[0018] An isolation damper pulley according to the present invention is attached 

to a crankshaft of an engine and comprises: a damper unit including a hub having a 
mounting hole to said crankshaft and an annular mass body attached to an outside 
cylindrical portion provided to said hub via a first elastic member; a pulley unit including a 
cylindrical portion, in an outer circumferential portion of which a pulley groove is formed 
and that is disposed outside said annular mass body, and a cover portion extending from 
one axial-directional end of said cylindrical portion in a central direction; a second elastic 
member whose one end is fixed to a side of said damper unit, whose other end is fixed 
to a side of said pulley unit, and to which a pre-compression is applied axially; and a 
pressing unit pressing axially said pulley unit and applying an axial-directional pre- 
compression to said second elastic member, wherein a fixing position of said pressing 
unit is capable of being adjusted axially. 

[0019] An isolation damper pulley according to the present invention is attached 

to a crankshaft of an engine and comprises: a damper unit including a hub having a 
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mounting hole to said crankshaft, a first fitting portion provided to said hub so as to be 
concentric with a center axis of said mounting hole, and an annular mass body attached 
to an outside cylindrical portion provided to said hub via a first elastic member; a pulley 
unit including a cylindrical portion, in an outer circumferential portion of which a pulley 
groove is formed and which is disposed outside said annular mass body, and a cover 
portion extending from one axial-directional end of said cylindrical portion in a central 
direction; a second elastic member whose one end is fixed to a side of said damper unit, 
whose other end is fixed to a side of said pulley unit, and to which a pre-compression is 
applied axially; and a pressing unit having a third fitting portion so as to be concentric 
with said center axis, pressing axially said pulley unit, and applying an axial-directional 
pre-compression to said second elastic member, wherein said third fitting portion is 
axially press-inserted into said first fitting portion so as to be fitted coaxially, and said first 
fitting portion has an adjustment margin capable of adjusting axially a fitting position of 
said third fitting portion. 

[0020] An isolation damper pulley according to the present invention is attached 

to a crankshaft of an engine and comprises: a damper unit including a hub having a 
mounting hole to said crankshaft, a first fitting portion provided to said hub so as to be 
concentric with a center axis of said mounting hole, and an annular mass body attached 
to an outside cylindrical portion provided to said hub via a first elastic member; a pulley 
unit including a cylindrical portion, in outer circumferential portion of which a pulley 
groove is formed and which is disposed outside said annular mass body, and a cover 
portion extending from one axial-directional end of said cylindrical portion in a central 
direction and supporting one axial-directional end of a second elastic member; a 
supporting unit having a second fitting portion concentric with said center axis and 
supporting the other axial-directional end of said second elastic member; and a pressing 
unit having a third fitting portion concentric with said center axis and pressing axially said 
cover portion to apply axially a pre-compression to said second elastic member, wherein 
said second fitting portion and said third fitting portion are axially press-inserted into each 
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other so as to be fitted coaxially, and an inner fitting portion of said second fitting portion 
and said third fitting portion is axially press-inserted into said first fitting portion so as to 
be fitted coaxially. 

[0021] In the isolation damper pulley according to the present invention, said first 

fitting portion, said second fitting portion, and said third fitting portion are each formed in 
a cylindrical shape. 

[0022] In the isolation damper pulley according to the present invention, an outer 

circumferential surface of said third fitting portion is fitted in an inner circumferential 
surface of said second fitting portion, and an inner circumferential surface of said third 
fitting portion is fitted in an outer circumferential surface of said first fitting portion. 
[0023] An isolation damper pulley according to the present invention is attached 

to a crankshaft of an engine and comprises: a damper unit including a hub having a 
mounting hole to said crankshaft, a first fitting portion provided to said hub so as to be 
concentric with a center axis of said mounting hole, and an annular mass body attached 
to an outside cylindrical portion provided to said hub via a first elastic member; a pulley 
unit including a cylindrical portion, in an outer circumferential portion of which a pulley 
groove is formed and which is disposed outside said annular mass body, and a cover 
portion extending from one axial-directional end of said cylindrical portion in a central 
direction and supporting one axial-directional end of a second elastic member; a 
supporting unit having a second fitting portion concentric with said center axis and 
supporting the other axial-directional end of said second elastic member; and a pressing 
unit having a third fitting portion concentric with said center axis and pressing axially said 
cover portion to apply axially a pre-compression to said second elastic member, wherein 
said second fitting portion and said third fitting portion are press-inserted into said first 
fitting portion without being fitted to each other, thereby being fitted to said first fitting 
portion. 

[0024] A manufacturing method for an isolation damper pulley according to the 

present invention, the isolation damper pulley being attached to a crankshaft of an 
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engine, comprises the steps of: preparing a damper unit including a hub having a 
mounting hole to said crankshaft, a first fitting portion provided to said hub concentric 
with a center axis of said mounting hole, and an annular mass body attached to an 
outside cylindrical portion provided to said hub via a first elastic member; preparing an 
isolation pulley unit including a pulley portion, in an outer circumferential portion of which 
a pulley groove is formed and which is disposed outside said annular mass body, a 
cover portion extending from one axial-directional end of said pulley portion and 
supporting one axial-directional end of a second elastic member, and a supporting 
means provided with a second fitting portion concentric with said first fitting portion and 
supporting the other axial-directional end of said second elastic member; press-inserting 
axially a third fitting portion of a pressing means into said second fitting portion, the 
pressing means having a pressing portion opposed to said cover portion and said third 
fitting portion concentric with said center axis, and fitting coaxially said second fitting 
portion and said third fitting portion under a state of applying axially a predetermined pre- 
compression to said second elastic member by said supporting means and said 
pressing means; and press-inserting axially an inner one of said second fitting portion 
and said third fitting portion into said first fitting portion and fitting coaxially said inner one 
to said first fitting portion at a position where an axial-directional isolation length between 
an end surface of said damper unit and said pulley groove becomes a predetermined 
length. 

[0025] A manufacturing method for an isolation damper pulley according to the 

present invention, the isolation damper pulley being attaching to a crankshaft of an 
engine, comprises the steps of: preparing a damper unit including a hub having a 
mounting hole to said crankshaft, a first fitting portion provided to said hub so as to be 
concentric with a center axis of said mounting hole, and an annular mass body attached 
to an outside cylindrical portion provided to said hub via a first elastic member; preparing 
an isolation pulley unit including a pulley portion, in an outer circumferential portion of 
which a pulley groove is formed and which is disposed outside said annular mass body, 
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a cover portion extending from one axial-directional end of said pulley portion in a central 
direction and supporting one axial-directional end of a second elastic member, and a 
supporting means provided with a second fitting portion concentric with said first fitting 
portion and supporting the other axial-directional end of said second elastic member; 
press-inserting axially said second fitting portion into said first fitting portion and fitting 
coaxially said second fitting portion to said first fitting portion; and press-inserting axially, 
into said first fitting portion, a pressing means having a pressing portion opposed to said 
cover portion and a third fitting portion concentric with said center axis, applying axially a 
predetermined pre-compression to said second elastic member by said supporting 
means and said pressing means, and fitting coaxially said third fitting portion to said first 
fitting portion at a position where an axial-directional isolation length between an end 
surface of said damper unit and said pulley groove becomes a predetermined length. 
[0026] In the above-described invention, since the damper section and the 

isolation pulley section are assembled by press-inserting axially the second fitting portion 
and the third fitting portion into each other and the inner one of the second fitting portion 
and the third fitting portion is axially press-inserted into and fitted in the first fitting portion, 
the assembling position of the isolation pulley section with respect to the damper section 
can be adjusted. Thereby, an axial-directional dimension between the end surface of the 
damper section and the pulley groove can be made to fall within the range of the 
predetermined tolerance, without improving the thickness of the supporting member and 
the press work accuracy of the pressing member. 

[0027] Since the supporting member and the pressing member are fitted 

coaxially by press-inserting the second fitting portion of the supporting member and the 
third fitting portion of the pressing member mutually and fitting both portions coaxially, the 
axial-directional isolation length between the supporting member and the pressing 
member can be adjusted. Thereby, the predetermined pre-compression can be applied 
axially to the elastic member without improving the press work precision of the 
supporting member and the pressing member. 
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[0028] Since the damper section and the isolation pulley section are assembled 

by press-inserting axially the second fitting portion and the third fitting portion mutually 
and fitting them coaxially and by press-inserting axially the inner one of the second fitting 
portion and the third fitting portion into the first fitting portion and fitting them, the damper 
section and the isolation pulley section can be assembled without positioning radically 
the damper section and the isolation pulley section. 

[0029] Since the damper section and the isolation pulley section are assembled 

by fitting them, they can be assembled without welding these members, so that 
complication of the assembling work caused due to welding can be eliminated and a 
degree of freedom for selecting materials for respective members can be enhanced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] FIG. 1 is a sectional view showing an isolation damper pulley according to 

an embodiment of the present invention. 

[0031] FIG. 2 is a sectional view showing an assembling step of an isolation 

pulley section shown in FIG. 1. 

[0032] FIG. 3 is a sectional view showing an assembling step of a damper 

section and the isolation pulley section shown in FIG. 1 . 

[0033] FIG. 4 is a sectional view showing a portion of an isolation damper pulley 

according to another embodiment. 

[0034] FIG. 5 is a sectional view showing a portion of a conventional isolation 

damper pulley. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0035] As shown in FIG. 1 , an isolation damper pulley according to the present 

invention comprises a damper section 1 and an isolation pulley section 2, wherein the 
damper section 1 constitutes a damper unit and the isolation pulley section 2 constitutes 
a pulley unit. The damper section 1 includes a hub 10, an annular mass body 1 1 , and 
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an annular elastic member 12, thereby having a function of reducing a torsional vibration 
of a crankshaft. 

[0036] The hub 10 includes: a boss portion 14 having a through hole 13 in which 

the crankshaft (not shown) is assembled; a disk portion 15 extending radially from the 
boss portion 14; and an outside cylindrical portion 16 extending axially from a peripheral 
edge of the disk portion 15 and having an outer circumferential surface 17 concentric 
with a center axis "O" of the boss portion 14, wherein an inside cylindrical portion 1 8 
having an outer circumferential surface 17 concentric with the center axis O is provided 
to the disk portion 1 5 so as to extend axially from the disk portion 1 5 in parallel with the 
outside cylindrical portion 16 and to serve as a first fitting portion and an annular space is 
formed between the outside cylindrical portion 16 and the inside cylindrical portion 18. In 
the embodiment as illustrated in Figure, the hub 10 is formed by casting so that the 
respective portions constituting the hub are unified. 

[0037] The annular mass body 1 1 is coaxially disposed outside the outside 

cylindrical portion 16 of the hub 10. The annular elastic member 12 is made of an elastic 
material such as vulcanized gum, and is press-inserted between an inner circumferential 
surface of the annular mass body 1 1 and an outer circumferential surface of the outside 
cylindrical portion 16. 

[0038] Meanwhile, the isolation pulley section 2 includes a pulley portion 21 , an 

isolation ring (supporting means) 22, and an annular elastic member 23 fixed 
therebetween, thereby having a function of cutting off a speed fluctuation of the 
crankshaft caused due to a torque fluctuation of an engine mainly during a low-speed 
revolution of the engine such as during a idling revolution of the engine. 
[0039] The pulley portion 21 includes a cylindrical portion 24 covering an outer 

circumferential surface of the annular mass body 1 1 , and a cover portion 25 covering an 
end surface of the annular mass body 1 1 , thereby being formed into a cylindrical shape 
as a whole, wherein the cylindrical portion 24 is assembled to the damper section 1 so 
as to be concentric with the annular mass body 1 1 . A plurality of annular pulley grooves 
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26, which an auxiliary-machine driving endless belt (not shown) spans, are formed 
axially in an outer circumferential surface of the cylindrical portion 24 per predetermined 
interval. 

[0040] The isolation ring 22 includes a cylindrical fitting portion (second fitting 

portion) 27 disposed outside the inside cylindrical portion (first fitting portion) 18 so as to 
be concentric with the center axis O, and a supporting portion 28 extending radially from 
an end of the fitting portion 27, thereby being formed in a ring shape as a whole. The 
isolation ring 22 is formed by performing the press work to a steel plate in this 
embodiment. 

[0041] The annular elastic member 23 is made of an elastic material such as 

vulcanized gum, its one axiakJirectional end is fixed to an inner surface of a radiaWnner 
portion of the cover portion 25 of the pulley portion 21 , and the other end thereof is fixed 
to an inner surface of the supporting portion 28 of the isolation ring 22. The annular 
elastic member 23 is deformed in a torsional manner between the pulley portion 21 and 
the isolation ring 22, thereby absorbing the speed fluctuation of the crankshaft. 
[0042] Since the isolation pulley section 2 applies a compressing force to the 

annular elastic member 23 under a state of being attached to the damper section 1 , a 
pressure ring 31 is disposed outside the inside cylindrical portion 18 so as to serve as a 
pressing means. The pressure ring 31 includes a cylindrical fitting portion (third fitting 
portion) 32 fitted to the fitting portion 27 so as to be concentric with the center axis O, and 
a pressing portion 33 extending radially from an end of the fitting portion 32, thereby 
being formed in a ring shape as a whole. The pressure ring 31 is formed by performing 
the press work to a steel plate. 

[0043] The fitting portion 32 is press-inserted into the fitting portion 27 of the 

isolation ring 22 to be fitted coaxially, whereby an outer circumferential surface of the 
fitting portion 32 is face-joined to an inner circumferential surface of the fitting portion 27. 
The fitting portion 32 is press-inserted into the inside cylindrical portion 18 of the hub 10 
so as to be fitted coaxially, whereby the inner circumferential surface of the fitting portion 
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32 is face-joined to the outer circumferential surface 17 of the inside cylindrical portion 18. 
By fitting the inside cylindrical portion 18, the fitting portion 27, and the fitting portion 32 to 
one another, the damper section 1 and the isolation pulley section 2 are assembled, so 
that the annular elastic member 23 becomes in an axially pre-compressed state. A 
thrust bearing 34 is disposed between the pressing portion 33 and the cover portion 25. 
The pressing member 33 presses the cover portion 25 of the pulley portion 21 via the 
thrust bearing 34, whereby a pre-compression is applied to the annular elastic member 
23. A journal bearing 35 is provided between an outer circumferential surface of the 
annular mass body 11 and an inner circumferential surface of the cylindrical portion 24. 
The bearings 34, 35 are made of resins. 

[0044] Since fitting positions of the fitting portion 27 of the isolation ring 22 and 

the fitting portion 32 of the pressure ring 31 as described above can be adjusted axially, 
the isolation length between the supporting portion 28 and the pressing portion 33 can 
be axially adjusted in assembling the isolation damper pulley. Thereby, when the 
pressure ring 31 is assembled to the isolation ring 22, the predetermined pre- 
compression can be applied axially to the annular elastic member 23. Since axial 
positions of the fitting portion 32 of the pressure ring 31 and the inside cylindrical portion 
18 of the hub 10 can be also adjusted, an axial relative position of the damper section 1 
and the isolation pulley section 2 can be adjusted in assembling the isolation damper 
pulley. For this reason, the axial-directional isolation length L between a mounting end 
surface 14a of the damper section 1 and an axial-directional-central pulley groove 26a 
can be adjusted. Accordingly, while the pre-compression applied to the annular elastic 
member 23 is maintained within an allowable range, the axial-directional position of the 
isolation pulley section 2 with respect to the damper section 1 , namely, the isolation 
length L can be made to fall within the range of the predetermined tolerance, so that it 
becomes unnecessary to perform the press work to the pulley portion 21 , the isolation 
ring 22, and the pressure ring 31 with high precision. 

[0045] Next, one example of a manufacturing method for an isolation damper 
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pulley according to the embodiment will be described with reference to FIGs. 2 and 3. 
[0046] An assembling process of assembling the isolation pulley section 2 will be 

first described with reference to FIG. 2. The annular elastic member 23 is preliminarily 
attached between an inner surface of the cover portion 25 of the pulley portion 21 and an 
inner surface of the supporting portion 28 of the isolation ring 22 in a vulcanizing manner, 
and the pulley portion 21 is manufactured in a preparing step in advance, as shown in 
FIG. 2. Both of the fitting portions 27, 32 are fitted by press-inserting axially the fitting 
portion 32 of the pressure ring 31 into the fitting portion 27 of the isolation ring 22 under a 
state of interposing the thrust bearing 34 between the cover portion 25 of the pulley 
portion 21 and the pressing portion 33 of the pressure ring 31, whereby the pressure ring 
31 is assembled to the isolation pulley section 2. Next, assembling the isolation pulley 
section 2 is completed by attaching the journal bearing 35 to the inner circumferential 
surface of the cylindrical portion 24 from an opening-side end of the pulley portion 21 . 
[0047] When both of the fitting portions 27, 32 are fitted, a positioning jig may be 

used to adjust the axial-directional length of the isolation pulley section 2 so that the 
isolation length of the isolation ring 22 and the pressure ring 31 (isolation length between 
the supporting portion 28 and the pressing portion 33) has a predetermined dimension. 
[0048] As shown in FIG. 3, the damper section 1 is preliminarily manufactured in 

the preparation step by assembling the annular mass body 1 1 to the outer 
circumferential surface of the outside cylindrical portion 16 of the hub 10 via the annular 
elastic member 12. 

[0049] Next, a step of assembling the damper section 1 and the isolation pulley 

section 2 will be described with reference to FIG. 3. The isolation pulley section 2 is slid 
to the damper section 1 temporarily fixed at a predetermined position using a hydraulic 
actuator (not shown), whereby the fitting portion 32 of the pressure ring 31 is axially 
press-inserted into the inside cylindrical portion 18 of the hub 10 due to a pressing force 
of the hydraulic actuator. Therefore, the inside cylindrical portion 18 and the fitting 
portion 32 are fitted, and the damper section 1 and the isolation pulley section 2 are 
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assembled. 

[0050] In assembling the damper section 1 and the isolation pulley section 2, a 

laser beam is irradiated at a position spaced axially from the end surface 14a by a length 
L, and the isolation pulley section 2 is axially pushed by the damper section 1 . When an 
irradiation position of the laser beam coincides with the bottom of the central pulley 
groove 26a, the axial-directional isolation length between the mounting end surface 14a 
of the damper section 1 and the pulley groove can be certainly made to fall within a 
range of the predetermined tolerance by releasing the pressing force of the hydraulic 
actuator. 

[0051] As described above, in the isolation damper pulley according to the 

embodiment, the fitting portion 32 of the pressure ring 31 is press-inserted axially into the 
fitting portion 27 of the isolation ring 22 to fit both fitting portions. Thereafter, if the fitting 
portion 32 of the pressure ring 31 is press-inserted axially into the inside cylindrical 
portion 18 to fit both, an assembling position of the pulley groove 26 of the isolation 
pulley section 2 with respect to the damper section 1 can be adjusted axially. Therefore, 
the axial-directional isolation length L1 between the end surface 14a of the damper 
section 1 and the bottom of the pulley groove 26 can be made to fall within the range of 
the predetermined tolerance, without requiring high precision of the thickness of the 
isolation ring and of the press work of the pressure ring 31 . Further, welding for 
assembling work is made unnecessary, so that complication of the assembling work 
caused due to the welding is eliminated and concurrently a degree of freedom for 
selecting materials for respective members is enhanced. 

[0052] Since the fitting portion of the pressure ring is press-inserted axially into 

the fitting portion of the isolation ring to fit both fitting portions, the isolation length 
between the isolation ring and the pressure ring can be axially adjusted in assembling 
them and the predetermined pre-compressed is applied axially to the annular elastic 
member 23 without requiring high precision of the press work of the isolation ring and the 
pressure ring 31. 
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[0053] The inside cylindrical portion 1 8 of the damper section 1 is provided so as 

to be concentric with the center axis O, so that since the fitting portion 32 of the pressure 
ring 31 of the isolation pulley section 2 is fitted in the inside cylindrical portion 18, radially 
positioning the damper section 1 and the isolation pulley section 2 becomes 
unnecessary and both can be easily assembled. 

[0054] In the above-described embodiment, the tip of the fitting portion 32 of the 

pressure ring 31 is directed toward the hub 10 and the tip of the fitting portion 27 of the 
isolation ring 22 is directed toward the pressure ring 31 , but the tip of the fitting portion 32 
and the tip of the fitting portion 27 may be both directed toward the hub 1 0. 
[0055] FIG. 4 is a sectional view showing a portion of an isolation damper pulley 

according to another embodiment of the present invention. In the above embodiment, 
the fitting portion 32 of the pressure ring 31 and the fitting portion 27 of the isolation ring 
27 are fitted to each other. In contrast, both of the fitting portions 27, 32 are axially fitted 
to the inside cylindrical portion 18 at different positions, in the case shown in FIG. 4. For 
manufacturing the isolation damper pulley as shown in FIG. 4, first the fitting portion 27 
is axially press-inserted into the inside cylindrical portion 18 until an outer surface of the 
supporting portion 28 abuts on the disk portion 15 of the hub 10, whereby the fitting 
portion 17 is directly fitted in the inside cylindrical portion 18. Next, the fitting portion 32 of 
the pressure ring 31 is axially press-inserted into the inside cylindrical portion 18, the 
predetermined pre-compression is applied to the annular elastic member 23 by the 
pressure ring 31 and the isolation ring 23, and concurrently the fitting portion 32 is 
directly fitted on the inside cylindrical portion 18 at a position where the axial-directional 
length between the end surface 14a of the damper section 1 and the pulley groove 26 
becomes a predetermined length. Thus, after the isolation pulley section 2 is assembled 
to the damper section 1 , the damper section 1 is assembled to the pressure ring 31 . In 
assembling them, the axial-directional position of the pulley groove 26 with respect to the 
damper section 1 may be set while the pre-compression is applied to the annular elastic 
member 23. 
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[0056] When the fitting portion 32 of the pressure ring 31 is fitted outside the 

fitting portion of the isolation ring 22, the fitting portion 27 of the isolation pulley portion 32 
is fitted to the inside cylindrical portion 18. Thereafter, the fitting portion 32 of the 
pressure ring 31 is fitted outside the fitting portion 27 of the isolation ring 22 and the axial- 
directional position of the pulley groove 26 with respect to the damper section 1 may be 
set while the pre-compression is applied to the annular elastic member 23. 

INDUSTRIAL APPLICABILITY 

[0057] The isolation damper pulley according to the present invention can be 

applied for transmitting rotational torque of the crankshaft of the engine to the various 
auxiliary machines via the endless belt. 
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CLAIMS 

1 . An isolation damper pulley attached to a crankshaft of an engine, comprising: 

a damper unit including a hub having a mounting hole to said crankshaft and an 

annular mass body attached to an outside cylindrical portion provided to said hub via a 

first elastic member, 

a pulley unit including a cylindrical portion, in an outer circumferential portion of 

which a pulley groove is formed and that is disposed outside said annular mass body, 

and a cover portion extending from one axial-directional end of said cylindrical portion in 

a central direction; 

a second elastic member whose one end is fixed to a side of said damper unit, 
whose other end is fixed to a side of said pulley unit, and to which a pre-compression is 
applied axially; and 

a pressing unit pressing axially said pulley unit and applying an axial-directional 
pre-compression to said second elastic member, 

wherein a fixing position of said pressing unit is capable of being adjusted axially. 



MARKED UP VERSION SHOWING CHANGES MADE 



20 



2. An isolation damper pulley attached to a crankshaft of an engine, comprising: 

a damper unit including a hub having a mounting hole to said crankshaft, a first 

fitting portion provided to said hub so as to be concentric with a center axis of said 

mounting hole, and an annular mass body attached to an outside cylindrical portion 

provided to said hub via a first elastic member; 

a pulley unit including a cylindrical portion, in an outer circumferential portion of 

which a pulley groove is formed and which is disposed outside said annular mass body, 

and a cover portion extending from one axial-directional end of said cylindrical portion in 

a central direction; 

a second elastic member whose one end is fixed to a side of said damper unit, 
whose other end is fixed to a side of said pulley unit, and to which a pre-compression is 
applied axially; and 

a pressing unit having a third fitting portion so as to be concentric with said center 
axis, pressing axially said pulley unit, and applying an axial-directional pre-compression 
to said second elastic member, 

wherein said third fitting portion is axially press-inserted into said first fitting 
portion so as to be fitted coaxially, and said first fitting portion has an adjustment margin 
capable of adjusting axially a fitting position of said third fitting portion. 
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3. An isolation clamper pulley attached to a crankshaft of an engine, comprising: 

a damper unit including a hub having a mounting hole to said crankshaft, a first 
fitting portion provided to said hub so as to be concentric with a center axis of said 
mounting hole, and an annular mass body attached to an outside cylindrical portion 
provided to said hub via a first elastic member; 

a pulley unit including a cylindrical portion, in outer circumferential portion of 
which a pulley groove is formed and which is disposed outside said annular mass body, 
and a cover portion extending from one axial-directional end of said cylindrical portion in 
a central direction and supporting one axial-directional end of a second elastic member; 

a supporting unit having a second fitting portion concentric with said center axis 
and supporting the other axial-directional end of said second elastic member; and 

a pressing unit having a third fitting portion concentric with said center axis and 
pressing axially said cover portion to apply axially a pre-compression to said second 
elastic member, 

wherein said second fitting portion and said third fitting portion are axially press- 
inserted into each other so as to be fitted coaxially, and an inner fitting portion of said 
second fitting portion and said third fitting portion is axially press-inserted into said first 
fitting portion so as to be fitted coaxially. 

4. The isolation damper pulley according to claim 3, wherein said first fitting portion, 
said second fitting portion, and said third fitting portion are each formed in a cylindrical 
shape. 

5. The isolation damper pulley according to claim 3, wherein an outer circumferential 
surface of said third fitting portion is fitted in an inner circumferential surface of said 
second fitting portion, and an inner circumferential surface of said third fitting portion is 
fitted in an outer circumferential surface of said first fitting portion. 
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6. An isolation damper pulley attached to a crankshaft of an engine, comprising: 

a damper unit including a hub having a mounting hole to said crankshaft, a first 
fitting portion provided to said hub so as to be concentric with a center axis of said 
mounting hole, and an annular mass body attached to an outside cylindrical portion 
provided to said hub via a first elastic member; 

a pulley unit including a cylindrical portion, in an outer circumferential portion of 
which a pulley groove is formed and which is disposed outside said annular mass body, 
and a cover portion extending from one axial-directional end of said cylindrical portion in 
a central direction and supporting one axial-directional end of a second elastic member; 

a supporting unit having a second fitting portion concentric with said center axis 
and supporting the other axial-directional end of said second elastic member; and 

a pressing unit having a third fitting portion concentric with said center axis and 
pressing axially said cover portion to apply an axial-directional pre-compression to said 
second elastic member, 

wherein said second fitting portion and said third fitting portion are press-inserted into 
said first fitting portion without being fitted to each other, thereby being fitted to said first 
fitting portion. 
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7. A manufacturing method for an isolation damper pulley attached to a crankshaft of 
an engine, the method comprising the steps of: 

preparing a damper unit including a hub having a mounting hole to said 
crankshaft, a first fitting portion provided to said hub concentric with a center axis of said 
mounting hole, and an annular mass body attached to an outside cylindrical portion 
provided to said hub via a first elastic member; 

preparing an isolation pulley unit including a pulley portion, in an outer 
circumferential portion of which a pulley groove is formed and which is disposed outside 
said annular mass body, a cover portion extending from one axial-directional end of said 
pulley portion and supporting one axial-directional end of a second elastic member, and 
a supporting means provided with a second fitting portion concentric with said first fitting 
portion and supporting the other axial-directional end of said second elastic member; 

press-inserting axially a third fitting portion of a pressing means into said second 
fitting portion, the pressing means having a pressing portion opposed to said cover 
portion and said third fitting portion concentric with said center axis, and fitting coaxially 
said second fitting portion and said third fitting portion under a state of applying axially a 
predetermined pre-compression to said second elastic member by said supporting 
means and said pressing means; and 

press-inserting axially an inner one of said second fitting portion and said third 
fitting portion into said first fitting portion and fitting coaxially said inner one to said first 
fitting portion at a position where an axial-directional isolation length between an end 
surface of said damper unit and said pulley groove becomes a predetermined length. 
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8. A manufacturing method for an isolation damper pulley attaching to a crankshaft of 
an engine, the method comprising the steps of: 

preparing a damper unit including a hub having a mounting hole to said 
crankshaft, a first fitting portion provided to said hub so as to be concentric with a center 
axis of said mounting hole, and an annular mass body attached to an outside cylindrical 
portion provided to said hub via a first elastic member, 

preparing an isolation pulley unit including a pulley portion, in an outer 
circumferential portion of which a pulley groove is formed and which is disposed outside 
said annular mass body, a cover portion extending from one axiaklirectional end of said 
pulley portion in a central direction and supporting one axiaklirectional end of a second 
elastic member, and a supporting means provided with a second fitting portion 
concentric with said first fitting portion and supporting the other axiaklirectional end of 
said second elastic member; 

press-inserting axially said second fitting portion into said first fitting portion and 
fitting coaxially said second fitting portion to said first fitting portion; and 

press-inserting axially, into said first fitting portion, a pressing means having a 
pressing portion opposed to said cover portion and a third fitting portion concentric with 
said center axis, applying axially a predetermined pre-compression to said second 
elastic member by said supporting means and said pressing means, and fitting coaxially 
said third fitting portion to said first fitting portion at a position where an axiaklirectional 
isolation length between an end surface of said damper unit and said pulley groove 
becomes a predetermined length. 
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ABSTRACT 



An isolation damper pulley comprises a damper section 1 and an isolation pulley 
section 2 assembled thereto, wherein a first fitting portion 18 constituted from a 
cylindrical portion concentric with a center axis O of a through hole 13 is provided to a 
hub 1 0 of the damper unit 1 . The isolation pulley section 2 has a supporting member 22 
fixed to a pulley portion 21 via an annular elastic member 23, wherein a second fitting 
portion 27 concentric with the first fitting portion 18 is provided to the supporting member 
22. A third fitting portion 32 concentric with the first fitting portion 18 is provided to a 
pressing member 31 applying a pre-compression to the annular elastic member 23 in 
cooperation with the supporting member 22. The second fitting portion 27 and the third 
fitting portion 32 are fitted to each other and these fitting portions are fitted to the first 
fitting portion 1 8, so that the isolation pulley section 2 is assembled to the damper section 
1. 
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